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5 5 >:t=^rv'^-if. T 5 / ^:i-=¥->i?*— 1?. D - T 5 7 ^;^=^e If . T 

fitltCtt. CCD J; p T'cCS^^fi, #Jili-f"5 v^y (syringaldazine) 

■ft:5Jet^M®:t*(-> ^ilKft^P Hi)5 p h7. 5a±coT/i^;<7 y 

20 ^s^tfibHS, 

MMt LTti, ^^±®SP^ (Deuteromycotina) t'M'f'S, T:?^^>'U=^yl' 
^ (Aspergillus) . ^ h y T-f (Botrytis) . ? n-lrv/^> A (Myrothecium) , 
:iiJ:.'<yv'T (Embellisia) , VUi/:i.Uy (Dreschlera) . '^^v'y'J^A 
(Penicilliuin) ^ ^7.9 vi=^-r (Pestalotia) ^ ^) V {7 h-T (Rhizoctonia) . 
25 h y n-T^yb-r (Tricoderma) ^ T^T^xn-^A-^"^ (Arthromyces) ^ t a 5 =i 
— 7 (Humicola) , /Vy^ ^ v^/Pi^ ( Vert ici Hum) , ^u^yi^^J>. 
(Ulocladium) , :*>'i'^y:t5-fe:^ (Caldariomyces) , ;^ 7^ ^ 7 
(Stilbella) . ■t*-^ y > 9 (Sagenomella) . 7.9^^)^J^J^ (Stachylidium) , 
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$f * L < fiT;^-<yW=¥/^^ . - K !^ ^ v;^ (Aspergillus nidulans) . h 
y X ^ ' v"^- l-'T (Botrytis cinerea) .^Diri/t^A-nU (Myrothecium 
roridum) , 5n1r;X»i7i>..r7ai;U:^yT (Myrothecium verrucaria) , $ n 
■fev''^7 A * >^UJ^ (Myrothecium prestonii) , ^airv^r^i^.p^::!!, 
5 y A (Myrothecium leucotrichum) , ^i: U i^T • T y (Embellisia alii) . 
K 1/ v' ^ 9 • D T-';^ (Dreschlera halodes) , v'yr>i^';^i7l/n 
(Penicillium sclerotiorum) , v^y^^zA'-ir^^^^^-zl^i^^ 
(Penicillium Janthinellum) ^ ^j:^^p^T • ^ iss (Pestalotia 

palmarum) , y^i^h — T»7"'7'r-f:3^ (Rhizoctonia prat i cola) ^ y / 
10 ^h^ziT-y-y— (Rhizoctonia solani) , h y :3 7^;i/'v • Uv'^ (Tricoderma 
resii) , h y r^x/^"^ • t^'y^r (Tricoderma viride) , T^^P-^-^ir^ • 
y^-^Ts (Arthromyces ramosus) . — ^•^fvyu'^/^^ (Humicola 

insolens) , !i^^;V-r v^/Vi^. • y — (Verticillum dahlie) , t/ji/Vx 
^ • T n 7}?7 ^ ^ A (Verticillum alboatrum) , ^ u y rti 

15 /V^^rPiN (Ulocladiumchartarum) ^ i^J\^^^) :^^^7^ • (Caldariomyces 
fumago) , • T=^=^y^ (Stilbella annulata) , ;^'r^/U^ 

^ • y^VU' tr^ =1 — 5 (Stilbella bulbicola) , ;^ t yl^^ ^ .aiy^Dir:77 
(Stilbella erythrocephala) . ^ J^^^y - y T y^^y^ (Stilbella 
flavescens) , J^x-fyU^^ • y y }f^7. (Stilbella flavipes) , ^^x-Y 
20 /U^^ • i^ — ^:7^9 (Stilbella thermophila) , ;^-r-<yl^^^ • s p. 
(Stilbella syjj , f-^ 7 ^ y • tf^y x (Sagenomella viride) . ;^ 
^ • s p . (Sagenomella spj , ^ V i?^ ' \fl0 y (Stachylidium bicolor) . 
>^ ^ ^ y 'J? • ir ;t7' P ^ (Stachylidium theobromae) , ;^ ^ y • 
sp. r^tacA/iic/ji/zz? s-pj (-M-f-^ffitt^-^tfo Cn?>CDl^-ei|#f^:$f* t 
25 l/>(D(iSPir^yr>i^-r^^;V:;{7yT SD3001 (Myrothecium verrucaria SD3001) 

{iLmmi^^^iL^jLntmm^m\^ ferm p-14955 t ur^it^n. 11^ 

tyznyUjtfyr IF06113 (Myrothecium verrucaria IPO 6113) , t,tL\^%^± 
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i/r>A-ny^i. SD3002 (Myrothecium roridum SDm2) (X^S#fI!^^^X 

^xigsM^fjftc PERM p-15255 1 Lx^t^^ti. mm^mz^^^Hx^ 

moill-tL^^MMtLXit. (Basidiomycotina) ^ 

5 n^D — iJ^;^ (Pleurotus) , Ul^r--^^:^ (Lentinus) , v^^/y^^^A 
(Schizophyllum) . Z /I- 5 ^ U ^ ( Armillariella) , :7 9 A -f 
(Flaimulina) , (Agaricus) , (Coprinus) , 7 

n:<7:a^X (Phanerochaete) , T^Utf^T (Phlebia) , /^'Y^ny^;^-P7'v/ 
;^ (Hygrophoropsis) , (Lenzites) , ^ / ;i7 (Melanoleuca) , 

10 :7;^iJ;t^ (Pholiota) . y^T'U'^A ri^^ere^/W , *fy/K^X (Polyporus) ^ 
AKy^KU/l^y^ (Polyporellus) , ^ /l^v^yyU'i:s (Crucibulum) , 5^n:rjfy 
(Microporus) , 5 h T'v'Ti (Fomitopsis) . y ;^ (Pycnoporus) , 
=iy l^^T (Collybia) , hy^x^ (Trametes) . (Coriolus) . 

x^l/^tT't/;^ (Daedaleopsis) , D v^K*?^;^ (Rigidoporus) . :7;^;^;^ 
15 (Fomes) , Hj^jV-r (Ganoderma) , (Trachyderma) ^ 

J l^zxL'r (Hymenochaete) ^ 4 J J 9 7. (Inonotus) , T'f'f'U^ (Psathyrella) 
t^^fhfl, ^irih(D^X\ttl't. L < p-^ 7; • n/l^^ ^ 

(Pleurotus cornucopiae) , ^p-< n — • h IxT^;^ (Pleurotus 
osteratus) , U^^t^ - or Kt^>^ (Lentinus edodes) , \/Vy^y2>. • 
20 :3 5 jn. — > (Schizophyllum coimune) /I'^y }} - VT (Armillariella 
mellea) , 7 y jU U • -^/Ut- ^ (Flammulina velutipes) . TU^) 

• t:^;^ y ;^ (Agaricus bisporus) ^ ^"f ^) 7^ * ^ 7>s (Coprinus 
comatus) , =3:/iJ';hx • v^;^'- 1/ ;^ (Coprinus cinereus) . • 
:=il^^ 7 (Coprinus congregatus) , =i>^y:h;^-7'y:^;T'.^y>^ 

25 (Coprinus plicatilis) . ^>^y':h;^*'V^ny X;^ (Coprinus macrorhizus) , 
y'7;^n:i7ii:7' • yj^Tfjy ^^i^ (Phanerochaete chrysosporium) , U 
tfT ' J^yT — ^ (Phlebia radiata) , :/p y n y^v-JX • ;^-r>y>/x 
TiO (Hygrophoropsis aurantiaca) ^ Ul^'f-y^ 7 * ^) (Lenzites 
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betulina) , ;^ y J u ^ io • -^/UyU-v-^T; (Melanoleuca verrucipes) . y 
:t ^)ir^ ' ::3 (Pholiota namekoj , y^r • tjUT.^M, (Stereuwu 

hirsutum) , -if^^) if-y 7s ^ 7.^ T "^^7. (Polyporus squamosus) , tKU/K^ 
7 • e ^ ;^ (Polyporus pinsitus) , y 1/ /i^ • 

(Polyporellus badius) , ^yUv^l/yUA • ^o:^ (Crucibulum laeve) , 5 
^n^if^y^ . :7y^y (Microporus f label liformis) . y ^ % V 

Zfi^7 ' b'— Z3 y (Fomitopsis pinicola) , h*" ^ y /t? ^ • n iy;^. ^ y. 
(Pycnoporus coccineus) , =r y t'T • T^)V/<^ (Collybia acervata) , 
y hT'T • -^^^ ^ ^ (Collybia maculata) , h y ^"r^ • :^ y a: y >^ 
(Trametes orientalis) , h5;^y';^ • ry^p^f- (Trametes villosa) 
^]):i'y7. • rj^o^yUixzi (Coriolus versicolor) , ny::^-^;:^ . b;U;^ 
(Coriolus hirsutus) , T^^l^:t7'v/y^' sy^i^— ( Daedal eopsis 
tricolor) , y v^K^t^y;^ • /-^y;^ (Rigidoporus zonalis) , 37;^;^;^ • 
v^;^;^>'^y'i7:^ (Femes fomentarius) ^ ;if / T/^-^ • /l^S/^A (Ganoderma 
lucidum) , h y =^x/l'"^ • y J ^ zsl (Trachyderma tsunodae) . t ^ / 
X • fcf =^ / (Hymenochae te rubiginosa) / / ^ 7* V-i (Inonotus 
mikadoi) , • i^/U7^>f v^-r (Psathyrella multissima) , 

• 'd)V^)yirJ^%7 (Psathyrella piluliformis) icjjgf 5MttTfe5)o 

Ascomycotina) \cWk^ Y 7i^y ( Podospora ) ^ J ^ ^ 7ifsy 
(Neurospora) , ^Ji/^)'^Jx (Monocillium) , T^if y (Fusarium) , 
^-g^SMP! Ti/^iJ/z/jcc^tiW }CM-t5i^^--/l- T/l/f/cor;. ^)'/zf7 (Rhizopus) . 
$f S L < {i, ^ Y7if>^y • T >^ir y ^ (Podospora anserina) , / >f n ^ 
y - ^ y (Neurospora crassa) J i/^) ^ >x 1o A (Monocillium 
indicum) ^ y-^"^) ^ ^'^i/7i^)\^ K (Fusarium oxysporum) , Ar3— • 
t zn-^ y 7 (Mucorhiemalis) , y >^7'J^ '=^^^))0l^7 (Rhizopus nigricans) . 

07i^(D$f* LV^^tBlltCfi, T>^^fc^yr:7A (Azospir ilium) , $f • ^ 
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y^V y :tJi'^ (Microporus flabelliformis) , y^;^? V^i/y^ • t°r:r3 
y (Fomitopsis pinicola) , \f ^ J if^y y.* zj i/:^. t; 7^ (Pycnoporus cocci neus) , 
y h^'T • T-t/U/N^ (Collybiaacervata) . =1 U t^'T • ^ (Collybia 

maculata) , h9;^-r;=<^-::^y:3i>'^!;7L (Trametes oriental is) , h ^ ;^ 
5 x:^ • ^y-r (Trametes villosa) , :3 y :t 7 • [/inyl/v'rz y — (Coriolus 

versicolor) , 3l;;<^7y^;•tyu;^^x (Coriolus hirsutus) , x^l/^tT" 
V:^ ' h y 13 ^— (Daedal eopsis tricolor) y K^^;^ - y 7: 
(Rigidoporus zonal is) . >':t7^^*>'^?*>':?y»i7>^ (T^o/w^^ f omen tar ius) ^ 
a y x/l^-v • /Vv^y A (Ganoderma lucidum) , h ^ ^-ryW-^ • V / ^oi 
10 (Trachyderma tsunodae) , t:;^/;<7a:7^.yHfafi/— -t^ (Hymenochaete 
rubiginosa) ^ ^ J J ^ y ^ K-< (Inonotus mikadoi) ^ Zf^^Uy • 
iN/Ux^i/-^ (Psathyrella multissima) , 7'1^f^L/^ • fcVu y 5 ;^ 

(Psathyrella piluliformis) (Cjgi"5^tt'CfcSo 

15 . (Ascomycotina) (ClM't*^^ K^/Jn^ (Podospora) ^ y -^f a y jj^ y 
(Neurospora) , ^yc^y^^i^ (Monoci Ilium) , y'if y (Fusarium) , 
^^^ffiP^ fZr^oy77/cotiW ic:Mi"^i=^=i--^U' (Mucor) , ^)V^y (Rhizopus) , 
S L < (±. K^3}^9 • T^^ir y ^ (Podospora anserina) . y ^ p^^tK 
^.^9^4^ (Neurospora crassa) \y^) ^J^^^ (Monoci Ilium 

20 indicum) ^ y rj^A • v';^/JfyUi>. (Fusarium oxysporum) , i>.^^/U • 
t y (Mucor hi emails) , yy'7';^'r::/y;t;>^;:^ (Rhizopus nigricans) , 

o;0^(D$f* LV^IfflSdti, T/>^ey^i^ (Azospirillum) , $f * L 
< tlT^/;^ t'y "^A • y /K^^^yi. (Azospirillum lipoferum) . -^/ctl. 
25 T:J^9^/5-fe^l/;^@ (Actinomycetales) . <t x{i h U 7" K 5 -fe ;^ 
(Streptomyces) . U< (1;^ h IxT" H 5 ir ^ • T >'f^ If -r :^ 

(Streptomyces antibioticus) ^ >^hU7^h$"lr>x«:x:7:cP>f'x-^ 
(Streptomyces spheroides) . ;^ h U-T" h ^-fe;^ • f*— ^l^-T :**^-trTj^^ 
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(Streptotnyces thermoviolaceus) . trctl, T^P^<^i? (Aerobacter) , 
if S t < (iT:3^ n ^ . To^ P >r^.;^ (Aerobacter aerogenes) iCJi-f-S 

ftil <0 $f ^ t I/^ IB ^ (J , ^<^J\^7.'T,vtlxiy^yy^ (Bacillus 
alcalophilus) , ^^f-/l^;^-T5Dy^;c>'7v'3i>^ (Bacillus 
amyloliquefaciens) . • ^Hf;^ (Bacillus brevis) , /^'^/^;^ • 

>'r— v;^ (Bacillus firmus) , /■<5^yu-;^ . ^) ^ ::.its }\' % (Bacillus 
licheniformis) , /-^f^-yU;^ • X-:f=}-^) 7^ (Bacillus subtil is) , • 
-tyV- (Bacillus natto) , • (Bacillus pumilus) , 

^^^yUT^ • ^^r^y;?;;^ (Bacillus sphaericus) , /^-^/l^;^ • ;<.•rTaf- 
— =&7-i'^j:^ (Bacillus stearothermophilus) , iff S L < (i^<^yU;^ • y -^r 
— Jt:yU$:^ (Bacillus licheniformis) "Cfc-S, 

(Acerpseudoplatanum) ^ ^J>.J^ (Dioscorea) ^ :t^y (Abelmoschus) , 
i/T/-< (Psidiua) ^ tv[7y (Helianthus) . y ;t7/-Kf^ 
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$60 

\^'X^^^jntc:i-V ^y^^Vir^J- h'%:zfa-yt LXB&^(DDN Am^^l^ 
i)^!b<Dii^iiixmmi-^:Ltii'S!mxh^o 

LXO. OOlniM;0^6lOniM. $f^L<f±0. 01mM*^f>lmMO^gST-^*Ol--5 ^ 
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ly-zi-gsfbfSttoSij^fi, 20"t^c*3^^x, 20ppm<Di^v >:ifjuVi^y 

(syringaldazine) , RX^ lOOmM(DTris - HCU< y y r — ii L < it V 
'yj^^<-y7r~^ttS7i^^'m'^X\ mmK}t^pHX'<DRlt^rr^\ 525nin 

^f*. 20t:(c:jyv>T. 20ppmC0'>y >';yVU^ v'^' (syringaldazine), 20ppm(^ 
li^^kTK^, 5:TJ^100mMCDTris-HCl^-<y:7 7 — 4j L.< «y V ^ J^/< 

10 ^SrSlJ^i-5:l<^-e^Tofc<, ^Lr. l''^mz.\^mo\(D^y')y:a;v^^yy:^^ 

t/c, T^mtii(^M^^^X^ ^:t^^yy—^(Dm\m'&\±. 20t:ic*oV^r. 
l~100mM(D;t=¥->i5^ — -^O^^, 20ppmOv'y y JV y \/ y 
(syringaldazine), VJ/m[<D^;V-::i-^i/'^—^^ 2i.t/100mM(DTris-HCl>'^ 

pHT*CDSJC£:^fTl'\ 525nmCD®)t||$rZ|iJ^-t-5r ir-efrofCo ^LT, 1 

^m\zi,jimo\<D\/Vy:}3;^yiyy^mitir^^^m^\z^:^y V (tiT, u 

Tji, yi/^>, y^/->^y^/^>®^, 7$:^^, =.Ynyty^. ^y~ 
— o-^-ry>-®?, v-'^-^^)yW.. =i = :7 3i y ;uT/'W='— yu, 3 — ^7 
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yl.T^U3-yP, /^-y/^T^V, ^<:^UyTZ^y^ 4-t: Kp=^>>-3-^ 

/N-f Kn:3fy>', tert-:/f^^U/N^ KD=¥y^^, Knd^y>, 
2, 3 -S^t KndE^iy^^iJ' U'^', 6, 7 - t Kp 2 - u-^' 

TKy. p-7n:=^>'v?T$ 3, 4-v?T$y-<^:/7a:y o- 
1, 2-i^T^/Tyxy^yy^ 1, 4-e^T5yT>-;<7^y ^'f^ 

^ 0 ^j:i\:'^!^<Dmii. ABTS (2, 2' -T/t';< ( 3 -ai^yu^vy^^ 
T:/^ y-6-7.;U7)-^ym) ) . fy;Hf^. 7;^ ^yuf^-^, ^y7;^3 

p - fc KP=5r->$,i.#if. 4-y h^>>7aiy-yK If7ay-/K 4, 4' 
-zcf^U-^'i^T'- y ^^^^^^^ ^.^^^ l.-adry 1 

-t KP=3pv"<>'/hy 7:/-/U, 6-tKad^i^-2, 4, 5-hy75 

yt-y^i^v, 4, 5, 6- hy7$y fc-y 2. s-v'tKn^^v- 

t'VVi^y^ 3, 6 -v't Kn^^f-^t-y ^v?>, 2, 3 - c;' t Kn f y 
^f-yl'-4-t Kp=^'>-3-> hdr>'^,&#^, 4, 5--:^75y 

- 6 - 1 h'u^y- 2-?iju:byh\^l) 5 v^^-, 2, 3 -i?7 5 y t°y 

2. 5 -t^t Kp^>>- 1, 4— i>'/=^y>'. 2. 5-i:^\i h'n^y^B 
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3, h'ue^i^-3-iyi,uyy-y- 1, 2-i^:ty^ 3- (3, 

Kn#^>7i-/P) -L-r7->. 2 -T 5 7 - 3 - t Kp 

T-Vy. 2, 5-v?7< h=JrVT-!; 3, 4 - h ->T^ y 2' 
5 5' h=3riyrir 3' , 4' -'J/ h^i^T^ hy ^ y 

1, 4-v;^ hdr->-<:/-^^-, hn-^K 2, 3 - v^^ h =ir v-^E#^. 

2, 5-i/> h=^->^S#^. -^7 h^V^. h/UT/Wxfc K. hi; 

3, h^iy^^^m. 3, 4 - 1;';^ h v- Mj 2, 
10 3 -v';^ h=^rv^7ai7-yu, 3, 4 - v^^ h =ir ^^7 :i: / -/b, 3, 4-i?^ 

h=^v"<>'v'/UT/L'^— yl^. 3, 4-v?;/ b^v'7ji:;i^9^/V-T5 V, 3, 4 
-iy/ V^i^P^^l^y. (3, hdri/7:ii:i/W). I^^, (3, 4- 

v't* h^v^^ir-^W) T-feh^hy/U, (3, 4-v?p< h^->7 3L::i/U) T 
±h>. 3- (3, 4-v5pJ hde>'7:n-/I^) 7°nt°;J-:/^, 3- (3, 4 
15 -i^^ h#v'7:n=;U) T'D/V-yP. 4- (3, 4 -S^^ K ^■>7mr^/W 
SS®S> 3- (3, 4 -v=pf h=^ri/7 3:^yu) 7°n/-?/-/K 2-p«h:3ri/- 
4 -7°n7a:^/U7 3iy— /U-, 2 hdf->- 5 -^^^/UT- y 2-^ 
5 h DTr:^ y 4 - ;^ h ^ 2 - = h D T- y 3-^ 

hdfv'f-y 7-fef-/uf-y f^/uif, 1h y ^/i-^^ f^yu, 1^yf^/^g?J^ 

20 ^yu. 3 -;<^yu;^7x='— /l^, 4 f^yU;^^:^-/!,^ ^^yV,;^'^— 7° 
al::VW;^U-h, 3, 4, 5 - h y ^ h >>T- y 3, 4, 5-hy> 
h=^->7 3:/-yP, hpjjfpy, r;i^7'n;</y f- y f-^UT/w K=^r v'A, 
3-T5/-5, 6, 7, 8 -7^ h7 t Kn- 2 -•:h7 h-/l'. 1, 
t Kn=5ri/-:h7i5f l^V, 3, 5 -v't Kn v'- 2 -•:h7 h^i?, 4-tK 
25 ndri/- 1 — ^7i? l^y^yl^^y®, 7'yl'7°y>', 2, 3-v'tKD-9, 10 

20 
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Ko7';^^/Hf->'®?, 2-tKDde->-i, 4-:^7 h=^/^. -i-f-f^:/, 
^{i, 0. Ol~50Sl:%. L< {±0. l~30SS%T'fc6, :S7t. SJE&^fi 
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12. ^f*L<fi7. 5~10T-feSo ^Tt.f^ffl-rs^^^S'ttiS^dl-lO. 000 

u/vywu^ ^f*L<ttio~2, ooou/y->;S/i.T'fe5. mmm\±mm\t. e 

NaOH. NH3. NajCOas CaCOa/^ i:'(^T;U:^; y -^TyU;{7 U m 

mm. mm. V'^m. mm. ri^^m. ^mm^j:i^(Dm(D^^^ m^om 
mmmmo^W:. ioo°c. i5^m t^^^-otcmmmm. h^^^t. ^ilw^& 

0. 00l~60fifi%, ^ij* L< fiO. 01~40SS%Tfe5o 
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V 0 

2-Tir h^r~>i^;Uni-xym:^ 2-t Knd^v'T'p tVUo^-T^/Wk, 

^y~y^ ii'r^v^ ^^=f-ms ^y^-<')'yy^ ty 

&:mt. ^svy^y-;um^ti¥m^^-r^mmt. yy^j-fvmt^'^oRn 
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TL^i^fn^iSfet. ^a/.^M^J*{iajfe<b LT^*T^ffiT'fe5„ rOct5/£ 
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^nwms'nii^iF^^cDm^. m'^m^^hK^m^ti. mKRums.mmi5m 

tmm^mm (OsciUatmg Pressure Method) , mmmEE^ (Pulsation 
Pressure Method) . ^^mzm (Constant Pressure Method) , ©3$^®) 
(Slow Pressure Change Method) RXJ^Zil<b<DWii'^=^m^^t>'tit 

mmmm'^mw^ikm^^m'fsmi-^B^x. i^^/^^^^^j^ ^^^^j^ ^ 
mm^L tfimm. mmm. ^mm. m&m. m^^jvp^nu 
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1^:7^:^^ \£=-'}^ym-:^vy ^:y-Bi.x:f^tmi>rvy >{^y(D^7<}Vii^vm'&(r> 
;5>#^JD 1 7t /K y :t # iXni f - u T /i^ dip 7 3: =:yvai - X , ii5 jSail5®ST 
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^mmx'^^ir^±U(Dmm(Dp^. ^mm. ^mm. w^mm. \^AnL m 
Tyu^-ryj.^ v^^.v-.>A, h^\,^itm(D±m^. -^m 

5 ^\at. ^-(:^yU6^ii CI-. Br", I", NOg", BOg^", PO/", 
30,=^-, SOr. S,03^-. SCN-, C03^-. 0H-. B.O/", BF,-*^ 
:tiy^ym. ;<xTU:/^, ^i^^i^®, g^®, 

{\L-i-Y^)^d^. «*y!>A, •fei/:/if:^7y i^A^i^^j^^njfgx-fo-s, 

2- hyx^x^y-t:^^^, ji^>--l, 2-i?;t7/U7}t>v'- 1, 2-v?;Jn;^*>' 
20 ^, ^ ^>t: K^d5^t^7^^;^;^^>'®«;^f 2-7f^;^;^^y :f^5^^- 

l, 2-V'tlJ\^T}^>m.. 1 -*;^*/y<5'>'-2, 3, 4 - h y ;57yU/}f 
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^/-/UT^^-. hV^^ /-/UT^y, J^;i,r^y^ 

iSimm^n^m^iX s^msxT. s*L<tto. s/zmwr. j;^a*L<{4 
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iitO. 0l~500mM. $f*t<fiO. l~200mMT-fc^. ^tz. 

in.mm. ^mm. ^mm. ^i,nk m^;\^^m. h^^^yt^f^^mmt]^ 

Vy=i-r)/~;v^ 
7/uv9i^-/K y/^ifyv, hyr?*;^, -ff-:/*^, 
hyry*;^, -Tv'v*;^, :7/u^ S y hyzv^^*:^, hyr 

x)'7°3:h>/-yix, y;vzi-t^/—jv, . jy^^ i^:/D=I:^><- 

'>T^-h;i:ifcDf^;*-v'r;i^-MS, c l i~c l 4 - 4 -T/u=^;p- 2, 

6 -i^^^ji^^/ut^v ym^i^ (hy^^yi^y) , (±) _.>^_4_ [3 

- ( t - 2 -y 9"yb7°n tVU] -2, 6-S^>^yU^yU 

4^y^ (i^oi^'T'n e^-zw-:?^ ^ry^/i'^) ?'j:t'o^-7U/]^y ^fi^^^i, 3 

-3— K- 2-7^0 tf/l'- n -7'f^/U;^7/W<y — 3-3— K- 2 -7°o 
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tVU-n---ar>>yU;{7;W<^^ f,^ 3-3- K- 2-7^0 tVw-yjjr a^^i^ 
;U:^jW<^-h. 3 -3- K- 2 -rn tVl.7ai^yU;&/U^^^^ 
n n7:^-;b- 3 -3- K7°D/N°^yU)i^/lx^-/U^ 3-:/u^-2, 3-v? 
3- K-2-yu-;r^;l.:r9^/U;{7yU;}fi-- K (-^y^^y^) , 1 - [ (i^g 

:^-3-;^V, 5-i^aD-N-p<^yU>ry^Tyi;>'-3-^>, 4, 5 
-v^^an-N-:^^f-/i.^y^7'i/y >-3-;^-y, N-;:!^^ ^yu^ y 
Ti/y >'-3-;t^^ (:t^^yy» /J^^'co^y^T^^U i^^u-<y 
^-f yi-r:/V ytJ:t'(D-<'^X^ y^Ti/Vlym. 1 - b Kp=¥iy-2-t'' 

T V 7 ^ u u - 4 - ^jux^uy ;t V t'(D\i' ]) i:^:^^^ e^Tyu 

i>. v?1^/^y 7 ^ K(tmtd) ts: i£(D 'yT tX'^fWj^^irti - h^. 2 , 4 , 

5, 6-x Sy^J'PO-l'yyiJ'nr: hy^-U (i^ n n ^ n zl/I') 7S^<ifO?— M) 

^.CifCOiXi^ a V'ai^''^, N-- h D y-N- V^^ D-^^df-v-yH; Ko:J^v'/U7' 

1- {A-i^ uuy -A- (O-^t^/U, S-y°ntVP) /l^j^xhy 
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yU:^drv'f7>//U(TIA-230). a n 7;*-^, x h 7 ^ n a tf 

-^7°xy /^^f^;!)-^-^ ^/K :^n-J^^7j^ 

^v'A, ::^h:^rv'*/U;j<:Jf-'>A, ;{;/Uy^y/K ^/Wi^^^:/. ;^7yU;}f^yP7 

^^hV>. fti;^ f> y h y -i^^/u^ h y -r/u^^ h y 

(2-^uti-2-hV yjl^:tT:2^=^;u\f=.jU) ^y^uy'uy^y-i --fu 
^<vti)Vi>ts^'yv-v, 7:^yyuy^hVy. 7i>7yi.hy>, yo.y/< 
u-u—H, :7/i^v' h y^- yjuj^hV>. y/^^y<V ^— ^/u^ h V 
=s^Yy oLVzfuyi; 7., U;^;^ h y >/jJif"(Dt'U>^n^ KH. 1- (6 
_^nD-3-ey -4, 5 - t Kn - h o - 1 

H--r 5;J^y-/l'-2-T5> ('<?yi5'n:/y K) T-^ifCD- h ^ y 

*Ll/^:S^ 0. 0001~20S*%, L< ttO. 001~5m#%-Cfe-5„ 



32 



wo 98/24890 



PCT/JP97/03798 



mmL mmm. mmm. mm. mmm. mAm. m^y 

ti(b(Dmmi^^. ©fii, fe6VNfl7k^^^®/^i'}cJ:^)^31i- 
:^-/w/iif(DhPdfn>^, a-k°;^;>', )3-t°;^;^. ^^^r. ^l^h- 

;^v'T:!^-h/:cifc7)Ty/W[::^*i;fei:'7)swP>ix^o «*?r^t«l# 
^/-:/*av>f4y^::l^^^flri:v^oyh^^^fefi&3l5^^X•fe6#^. S^l^fc 
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itz. \s^mL Bmm. mmm. ^mm. m^m. fc5v^ 

2, ha7rc/-/K 4, 6 - h a - o - ^ U^/^/^ 

i?nn7.ny-yK 2, 3, 5 - |> y ^ n □ y ^ / -^u^ 2, 4, 6-h'; 

^nu^-7^vy^ 2, 4, 5- hyi?nn:7.n^/U7rj7U^f,^/^nn 
P-Oif^-. 1, 3, 5- Hyi?aD-<>-^>', 1. 2, 

^--^Vs 2, 4, 6-hyyp^73iy— yu, 4-^0^-2, s-i^^j^o 

yp^- o-7:n=/W7a:^- 4 - P P 7 zc Zi/U- 3 

t Kp^^rv-T-^y-zK ^f^yUb Yu^i.V,x,:sL^y^ p-t Kp 

=^->^S#^, p-fc KP=¥iy^-ft#®?(D^5^yb, ^^yu^ 7°Pt^yU, 

-rvr/f-zK -i'y7'ptvu7:ci^co^;^x/P;5;<lfc-^^, ^^c. Kp 

s^^. y/utf>^t, gts^j, s^gi^j^ m^;\^7.n. h 



34 



wo 98/24890 



PCT/JP97/03798 



im^mm^'AtLx. mti-^^^mmmmm. ^gsfoT/bn-.K t 
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ISS <Sr $ it ^) J: o T ^# 5 C ;4S -c* ^ 5 ^ 

^ife; tfo ^ (c: ^fijcl- 5 iSi^^^^fcife) w T - ;t y ^ I, > (i;^ 5^;^ y ^4 ^ I^H^ ^ 

7a.y-/ut;^|j, ].y^^^p^5 
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10 



15 



20 



25 



Mg. Ca. Ba. Al, Zn, Cu. Mn, Ni. Si, Sn, Ph/j: t^(Dycm^^ ^:t> 

\^^mxh^. ^mm(D^^^. Mcffiv^n^^, m^^x 

^^mmmtmm xt^^nh^ ^^\mnmm^ t^v^^y -^^m^mm 
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^tLxm^-r^ztx-mbLxmmt^zta^x^^o mmt. 
it^s mwji^n. ^'^'^^'^^^smc^^\:.xiiM<Dmn^mzx^xm^ 
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10 0. 5% ^7U=i^^Rm. 1% NaNOa. 1- 34% Na,HPO,. 12H,0, 0. 3o/o 
KH.PO,. 0. 1% NaCl. 0. 2% 20ppm ^©o:^^, o. 01% 

MgS04-7H20. 0. ImM CuSO,ii^hf£^ 3 ]) >y h^^(Dmm\^lO% NaOH 

(Uyrothecium verrucaria) SD3001 PERM BP-5520) *ML. 

15 28^. SBftlO^ir p^^^trofc^ 4 J: t) |^^$ 

ti;^c^l|::^o;^2. sy y S/w^#3tc 

^0^«yo;^(7)-g(J^, ^^i?^'. |. (cat.no. : 

PTGCOMP04. 5y.K7t±$!i) 5 >|JS^5i§^>^^ A (-y^KT^fc 

20 200ppm NH^HCOaJC^LT^^^, ^S$£^gfC#tL. feMSii^^rZtife^ii 

:5 0. 5% i//U=r-;^SO'0. 1% NaNOg. 1. 34% Na,HPO,- 12H,0. 0. 3% 
KH3PO,, 0. 1% NaCl, 0. 2% -<yh^, 20ppm ^#31^5.^, 0. 01% 
MgSO.-THjO, 0. ImM CuSO,;i^A, tJc^ 3 y <y hyl'CDigjte(ciO% NaOH 
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(Myrothecium roridum) SIiZ002 PERM BP-5523) *jg«L, 28^. 

}kiC. Z(Dm$k-:^0^(D-U:^, %-^^^.y^jX.^^,^^^y^ (CAT. NO. : 
PTGC0MP04, $y.ieTM) ^ffll.^5 5^i5':/|5S^5iiSx^7^i^ ($y^Ti=± 

200ppm NH,HC03lC*fLT^^^. Wl^^mi^^U 
?t14li8U/mgTS5ofc. 
^M^J 3 : 

*>^(LSA)^5%. 0.04M figged, $e.{CO. 08M U^i^T 5 
DA)^l:^tP**tMSfflOS/J;:vef^TOL. ;^:¥7K>t- (3cm x 3cm X 2cm. ^ 
□ S*S3cmX3cm) {c^LTl^ffi^tf ^anSr^To^t^ /jjjb\ p HODSMtcii, 

/to 

tt^ltW&X^ •^'l^^'f-y^ T^^ — y—^m^-'X^Bl^^^mU^t. 25±3t: 

(^att?S) {COUNT. 280nmt?t^Si^«SrSiJ^-t--5CtT-y ^^->'^/W1^> 
^cO^IKS^r, ^yt. PAN (l-(2-Pyridylazo)-2-naphthol , T/U- K y 5. 
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5 *JV^T#(c^©$a:i:;65;^#V^Ci;6S^}^J0JLfCc 



^1 







WM(0 


(DpH 




LSA 






LSA 




5% 


O.O4MCUSO4 +0.08MEDA 




7.0 


38.2 


42.1 


5% 


0.04MCuSO^ +0.08MEDA 




7.0 


43.6 


52.1 


5% 


O.O4MCUSO4 +0.08MEDA 




7.5 


12.6 


12.2 


5% 


O.O4MCUSO4 +0.08MEDA 




7.5 


38.3 


41.5 


5% 


O.O4MCUSO4 +0.08MEDA 




8.2 


0.7 


3.5 


5% 


O.O4MCUSO4 +0.08MEDA 


M 


8.2 


13.2 


29.8 


5% 






8.5 


0.4 




5% 




M 


8.5 


55.2 






0.04M CuSOa 


4e 


4.1 




58.5 



mmm4 ■. ^k^^g 

T y ^-^-^^/UdN^^igc^^flJil:^, S7t. PAN (l-(2-Pyridylazo)-2- 

naphthol, K y ix^^ • <^ 5 it^yU ' '^L<(±^:hyif 
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10 mmmti^^Lfi\,^m^ {^m) oM*^S3(oi^-f-„ 
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^ 2 : m^^^rx'(Dmm.m 









pH 


LSA 




0.04M CuSO^ + O.OlM EDTA' 


8.5 


5.9 


10.4 m) 


0.04M CUSO4+O.OIM EDTA' 


7.5 


12.2 


19.7 m) 


0.04M CUSO4+O.OIM EDTA- 


7.0 


20.3 


28.8 (M) 


0.04M CUSO4+O.OIM -f-yoHi^i? 


8.2 


4.3 


5.5 m) 


0.04M ^^+0.08M EDA 


8.2 


0.6 


2.6 m) 


0.04M ZnSO^+O.OSM EDA 


8.2 


0.9 


3.1 mm) 


0.04M NiClj +0.08M EDA 


8.2 


1.1 


3.8 


1 %t^m 


8.6 


0.7 


25.1 {i^m) 


lOOOppm tJ^ft~>V 


8.5 


0.6 


3.1 


lOOOppm tJ^t-/\' +0.01M CuSO^ 


8.1 


0.7 


3.3 (H**) 


lOOOppm tJ^t-/\' +0.01M Ag,SO^ 


8.5 


0.8 


3.0 (fT) 


500 ppm (lR)-(+)- a-t*;^>' 


8.5 


0.6 


0.3 


500 ppm a-f/Vf;j;t-;l' 


8.5 


0.7 


0.6 


500 ppm (m,2S,5RH-)-J^VY-/\^ 


8.5 


0.5 


0.2 


500 ppm 


8.5 


0.5 


0.2 


1000 ppm (+)-;*f#>-H20 


8.8 


2.7 


2.8 


500 ppm 


8.7 


3.8 


4.0 


10 ppm 2,3,5-H/;<f/Vt7i'l/y 


8.5 


0.8 


0.1 


100 ppm j9— >hn^P-/l' 


8.5 


0.7 


0.4 


100 ppm 'Ay-fi' 


8.5 


2.5 


1.8 


100 ppm '/yfkJfl/f'tV 


8.5 


1.5 


0.7 


100 ppm ry/U'fyftm-h 


8.5 


3.5 


2.2 


200 ppm o-7i=uy<>T;y 


8.5 


1.0 


0.2 


200 ppm l,3,5-M;^nn'^V-ey+T'** 


8.5 


2.3 


0.2 


100 ppm 2.4,6-H;7*D^7x/-^+T*** 


8.5 


2.2 


0.1 



* EDTA ; ^^U-V-i^r? 



** H ; =¥^;*--yl^ 

5 *** T : Tween80^500ppm<Z)?ft|gT'^ffi 
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*3 :mm^w^rv(Dmmm mm) 





PH 




T Q A 


MM 


0.04M CuSO^ + O.OlM EDTA* 


8.5 


26.5 


30.1 (^) 


0.04M CUSO4 + O.OIM -HioHg^^ 


8.2 


24.1 


30.3 (fi) 


0.04M ;^^i^+0.08M EDA 


8.2 


12.0 


25.6 ($@) 


0.04M ZnSO^ + O.OSM EDA 


8.2 


15.3 


14.9 


0.04M NiCl2 +0.08M EDA 


8.2 


16.6 


17.2(:i;^>5r/l/) 


1 %t^^^ 


8.6 


22.1 


32.3 


lOOOppm vm-/^ 


8.5 


Ci A ft 

24.2 


14.4 


lOOOppm tJ^t-/\^ +0.01M CUSO4 


8.1 


23.0 


19.5 (H^ 


lOOOppm ty^ft-i\^ +0.01M AgaSO^ 


8.5 


19.0 


17.8 (H^ 


500 ppm (lR)-(+)- a-t'^> 


8.5 


22,8 


7.3 


500 ppm a -f/^t•;^J^-/^ 


8.5 


24.5 


9.1 


500 ppm ilR,2S,5R)-(r)-^y\-ji' 


8.5 


97 A 


/.!} 


500 ppm i/^t-yl' 


8.5 


25.7 


6.2 


1000 ppm (+)-:f]f^>'H20 


8.8 


23.4 


11.3 


500 ppm 9y-y^ 


8.7 


24.2 


21.0 


10 ppm 2,3,5-hy;'f/i^7^'l'y 


8.5 


23.3 


5.6 


100 ppm 3-i/hD^D-/V 


8.5 


25.4 


6.8 


100 ppm -Vhy-zu 


8.5 


23.4 


7.1 


100 ppm i/yfM>7/\^'ty 


8.5 


22.1 


8.5 


100 ppm r!)/Kyft->7;^-h 


8.5 


26.3 


7.5 


200 ppm o-7ixU>v''7$y' 


8.5 


16.5 


5.3 


200 ppm l,3,5-h!l^0B/sV-€y+'r" 


8.5 


21.6 


5.4 


100 ppm 2,4,6-f<!J7'D^7xy-yH-T*' 


8.5 


20.3 


5.1 



* * H ; t: / 

* * * T ; Tween80<Sr500ppm(?5i8^f^ffi 



(lR)-( + )-a-f^^, (IR, 2S. 5R)-(-)-^>'K-/V, v'^:^-- 
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5 jl^^J 5 : imifsm 

2|5«cCOJ^,=g|S^i^(8U/mg) ^40ppin, S.th*miS y ^->;^/l.;}s 



*4 







^J!tt^(%) 


PH 


LSA 


mm 


0.04M CUSO4 + O.OIM EDTA 


8.2 


3.9 


6.4 m) 


0.04M CuSO^ + O.OlM EDTA 


7.5 


23.3 


21.1 (^) 


lOOOppm tj^fi-i^' 


8.5 


2.2 


7.2 


lOOOppm ty+ft-/v +0.01M CUSO4 


8.2 


2.1 


5.6 (H) 


lOOOppm tjiift-i\> +0.01M AgjSO^ 


8.5 


2.6 


5.8 (H) 


1000 ppm (+)-*f^y-H20 


8.8 


5.2 


6.6 


500 ppm ^fy-y^ 


8.7 


6.8 


8.7 



15 mmm e : 
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pH 




LSA 




0.04M CUSO4+O.OIM EDTA 


O.d 


7.2 


12.5 m) 


0.04M CUSO4 + O.OIM EDTA 




15.4 


23.5 m) 


0.04M CUSO4+O.OIM EDTA 


7 0 


25.1 


29.5 m) 


0.04M CuSO^ + O.OlM EDA 


0.1 


2.0 


5.3 m) 


0,04M CUSO4 + O.OIM EDA 


7 R 


12.5 


13.8 m 


0.04M CuSO4 4-0.01M =^h^)uE.Wf^ 


0 


6.8 


5.7 m) 


0.04M j^^^ + 0.08M EDA 


8 2 


1.6 


4.1 m) 


0.04M ZnSO4 + 0.08M EDA 


8 2 


1.2 


3.3 (ffiib') 


0.04M NiCla +0.08M EDA 


a 2 


1.4 


4.1 i-'AA') 


1 %t^^^ 


o.u 


3.7 


26.2 


lOOOppm ty^ft-yi' 


0*0 


1.7 


5.4 


lOOOppm t/^ft-f^ +0.01M CUSO4 


0 . J. 


1.9 


5.5(H) 


lOOOpDm t/^f^-ii^ +0 01M Aff SO 


0>0 


2.4 


5.4 (H) 


500 ppm (lR)-(+)- a-b';^^ 


0.0 


1.0 


1.2 


500 ppm a -T/Wt*^;!*— /l^ 


a 


1.1 


1.4 


500 ppm (lR,2S.5RH-)-;(yh-/k 


8 ^ 


2.8 


1.3 


500 ppm v'^t-/l' 


8.5 


0.8 


0.6 


1000 ppm (+)-*T^y-H20 


8.8 


4.4 


6.3 


500 ppm ^y-y^ 


8.7 


6.6 


8.3 


10 ppm 2,3,5-h!J;*fyPt7^^Uy 


8.5 


2.4 


0.3 


100 ppm i3-J/FD;^;a-/V 


8.5 


2.9 


0.8 


100 ppm v^h7-/w 


8.5 


7.9 


6.0 


100 ppm v'ytAT/Vr fcK 


8.5 


5.4 


2.1 


100 ppm 7VHnr/7^-V 


8.5 


8.5 


7.8 


200 ppm 0-7x^:1/^^7;^ 


8.5 


2.5 


0.6 


200 ppm l,3,5-h!/^nnVy-feV+T 


8.5 


3.5 


0.3 


100 ppm 2,4,6-Ml7*P^7%/-/W+T 


8.5 


3.3 


0.3 
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5 fj:io. ^^i^:t^i^y'-ifitmm^D-ifAMA (Typen. Sigma;J^e,A¥) . 
Tyu=^-yu^dfv^y--fef,i=^r-ir^x^y • Jjf^v^^ rtay7^/iO'a Ao/^i/,/; Aji^ 
ffn (Boehringer Mannheim Biochemica ;ii^A^) ^■^ffiL7t„ 



^6 







^£ 




pH 


LSA 


mm 


0.04M CuSO^ + O.OlM EDTA 


8.5 


10.9 


15.2 (m) 


0.04M CUSO4+O.OIM EDA 


8.1 


5.2 


10.3 (^i) 


0.04M CUSO4+O.OIM -hyo = s^®? 


8.2 


10.1 


7.7 (^) 


0.04M mmm+OMM EDA 


8.2 


3.8 


5.0 («@) 


0.04M ZnSO4+0.08M EDA 


8.2 


4.4 


8.1 (Mm) 


1 


8.6 


5.6 


27.5 (t^om 


lOOOppm V^ft-A' 


8.5 


4.5 


6.2(H) 


1000 ppm {+)-)] f^y-H^O 


8.8 


5.3 


8.7 


500 ppm 1 


8.7 


9.2 


10.3 
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^7 









m(%) 


PH 


LSA 


mm 


0.04M CUSO4 + O.O8M EDA 


8.1 


1 5 


A A 

4.4 


\m) 


0.04M ZnSO4+0.08M EDA 


8.2 


1.0 


3.0 




0.04M NiClj +0.08M EDA 


8.2 


1.0 


3.5 




lOOOppm t/irf-t-A' 


8.5 


1.1 


0.5 




lOOOppm t/icft-lV +0.01M CuSO^ 


8.1 


1.0 


0.6 


(H) 


500 ppm (lR)-(+)- a-f;^> 


8.5 


0.7 


0,2 


500 ppm a-r/vt*^t-/i' 


8.5 


0.6 


0.3 




500 ppm (lR,2S,5RH-)-;>i>'h-/l' 


8.5 


0.6 


0.4 




500 ppm 'yH-fl' 


8.5 


0.5 


0.2 




100 ppra /3 — >hD4^P-/l' 


8.5 


1.7 


0.2 




100 ppm '>ytA7;l'f*kh* 


8.5 


1.9 


0.2 




100 ppra ry/wyftm-h 


8.5 


2.1 


1.3 




200 ppm l,3,5-|>!)i!'nDA.V-^>'+T 


8.5 


1.2 


0.2 





Hjfe^J 9 : ;t:#^g 

migy ^-:/;^/i^*y^(LSA)?r5%. $ h[mm(D9^\^mtiim^5%tts 
mmm 1 0 : 

ic^^-;^}^ (3cm X 3cm X 2cm, :^PE;jS3cmX3cni) iZM't^WLE. 
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10 5^m6<J?S^^ijaA^@^;iS¥rtM-CS5-5C:<!;;iSb;0^^„ 













©pH 


LSA 


mm 






8.5 


26.3 








8.5 


0.3 




0.04M CuSO^+O.OSM EDA 




8.1 


0.6 


3.0 (M 


0.04M ZnSO4+0.08M EDA 




8.2 


0.8 


2.8 (mm) 


0.04M NiClj +0.08M EDA 




8.2 


0.9 


3.2 i-'Ai^) 


lOOOppm ty^ft-zl' 




8.5 


0.4 


2.3 


lOOOppm tMft-J^ +0.01N4 CUSO4 




8.1 


0.4 


2.5 (H) 


1000 ppm (+yfJf^>'H^O 




8.8 


2.1 


2.0 


500 ppm ^fy^y^ 




8.7 


2.3 


3.1 



15 Jitiiti, 0. 3% ^7°h>. 2%mjz^-st^l00ml<Dm^^il^ (pH6. 5) IC, 
^*?i|-CfcS:^":*"'5'X^^-ir (Tyromyces paJustrisJ FEPRl 05071, L< 
f4*!77^^ (Coriolus versicolor) FEPRI 1030 ^#7KS^ 
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m&m<i^m^nmLtc, 't(Dn^^^9\z.7ikto ^^m(D:^mmm:^mzx 

10 ST:®1±Oft-^;iSprtgT'fc-5C<!:;iS^$tifc, 



^9 







LSA(D 






©pH 










m 


8.5 


38.8 


30.5 








8.5 


25.1 


22.4 




0.04M CUSO4+O.O8M EDA 




8.1 


3.9 


1.1 




0.04M ZnSO^+O.OSM EDA 




8.2 


5.3 


3.1 




0.04M NiClj +0.08M EDA 




8.2 


1.6 


0.7 




lOOOppmt/^ft-/!' 




8.5 


2.2 


1.5 




lOOOppmt/^ft-yi'+O.OlM CuSO^ 




8.1 


0.8 


0.4 




1000 ppm (+)-*f:^>"H20 




8.8 


9.9 


8.3 




500 ppm 9y=-y^ 




8.7 


12.9 


10.8 




45.3 


33.5 
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10 i^t^ymm^. ^MM9 tmm\cLx^^7^mcmALit^^ eer^mu 
^f,(co.5%op-7^=U'>'~^T?>'-i:s^ (.mMit^m^-^?.^) ^ 

■^t^:^mmmoRJtm^mWiL. -mzZ^U^^tf^^7^)f (3cmX3cm 
xiOcm, *PSj5S3cmX3cm) t-*f LTHife^JlO,!: (ll^©MJES»jE-t 
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(8ooog, i5^m. fl^ojn- hffl5^No.4 i^m^^±m\umi^wft>hA^) 

ICJ:^ 5il^ t. L< ii*a- . yyy(y<- . y (Amicon, Inc. 

Type H5MP01-43'bL<ttH5MP100-43(#>«?0. 

100, 000T'CD5^-iiisg^^1-5))IC±^6i§^^ToT#fc. ±jtfc5 

^tf/t^^-M^os^s;?^ (pH8. 5) ^nsnL. yt^nm^mm^^^^i^mM 

MX'^±Lit:^^:^}f (3cmX lcmX4cm, ;+:P®7)53cmX icm) fCl^tsftT, 

5rlOO%i trMl:5rit|JfLytir^5.^TO*>rT\^iift^«0. 2-0. 5% 
15 ^10 







tx0-.77'f/>'— A-^^y■>'(H5MP0l-43){c:<fc55ig^aS 
jjvD— 7W^>*— ;*-M/y>'(H5MP100-43)lcJ;SPI^1.5ig^S 


6.7 g 
6.4 g 

7.2 g 

8.3 g 
5.1 g 



%WS^\ 1 5 : iFMijim 

^M«»J 1 IBigO^^lt^ifei^l: 3 0 ppm. rtfflg y :y >^ (LSA) 5r 
5%. l/imWTO7k®^{kT^^5^'>i.^&5^^^5%(W/V)r• 
20 (pH8. 5) ^^Pi!!L. ||Jfe0tji4i: [Wllillc, ;1c 
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Mm 1 6 : ^ffjjag 

(pH8. 5) ^mmL. Mmm3^imtmm\z:^^^tf(Dm!£^^^mt^ 



mil 









5% ')r~yi7n^m 




0.3 






3.6 


5% W:^V(jm) 


m 


24.5 


2% !;i''-y(7/i'*i))+3% y^'-^ct/i/^vy/i'T") 




22.3 



Hfe^J 1 7 : :)^UVm. 
15 o-^^:^y V5. Og^-OfJj^y^^UV-i'?:^ (IF*^:^^S700) 11.48g 

fllisi2SrfTV^/jJj)SP5'<;d->'3!fm7lc20mlSr/>L-fo^iPL, rn^90'C, 24^ 

V) . ^jfe^^j 1 uwL<Dim^m>ih^30p^rn<Dmmx^^^:bi(^i(im^m<DRj!Cs 

20 (pH8. 7) =SrIS!ML. IIJ!SM3 il^#^c;:^di^;f;;t<7)ig^ffi^g^Si:a^ft• 
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15%. iiit^lM?r40mM, Vv?T 5 >^40mM^^-r ^SJ^^M (pH 

8. 1) ?r50inl^$!iL, :iZi:i+ji^\Z^mLtimm^m2cm<D^^vmmLfc 

(Dm\^U'^\^it^^. Ci^^28°C. ^B*fM80%cOtIjli.tIS'l'>'=Jra-<-^ 
10 HjfegiJ 1 9 : 

25%^^i-^KJtm (pH8. 5) ^SrlOmlIi$!{t. cn$:mi5iE^';tyu (^A 
!7-r^-?- • Tj^r?^ +ll5=^:^^-<y-W;4^^A^ : 10cmX15cm(;i 

15 ^T'.fffi?!^ (5cmX5cmX2. 5cm) {CjffI?. 28°C. If *fS^80%(OfitS.1IS 
25 fl^^^Sr^-oTV^^t, 

^ifefflj 2 0 : mum 
nmm i iB<K(^?*^ii;^#i^30ppm. mig y i^->;^/u*:/®?(LSA)5%. 
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^ibic(+)-:*x=^rv.H30 0. 2%tts^7^mmm(Ds:it^m (phs. 5) 

mL. P^^y^n (2cmX0. ScmXO. 5cm, *P®;j52cmXO. 5cm) izML 

SUPELCOWAX 10 30m(0. 25mm ID. 0. 25/1 m df) (SUPELCO, Inc. 
mk) . =^iryT;^;:^(CN2(lmI/min);«7 7i^?aK60U aAPfa^200t:. 

20 :L(Di(^^^m\^x5%7^mm^mmLt.m^kz. ph^jss. o~9. p{^;s^j;9 
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mi2 







LSA 






0.5 




CuSO^-SHjOdg) +EDTA(0.234g) 


6.2 


13.3 m 


CuSOv5H20(2g) +EDA(0.96g) 


0.9 


3.5 m 


CuSO^- 5H20(2g) + Glycine(0.6g) 


0.8 


9.1 (m) 


ZnS04 (1.3g)+EDA (0.96g) 


1.1 


4.8 mm) 


NiCla (l.Og)+EDA (0.96g) 


1.3 


4.2 


tm (2g) 


0.6 


18.1 


t/^ft-/V (0.2g) 


0.6 


3.0 


t/itft-JV (0.2g) + CuSO4-5H2O (0.5g) 


0.8 


3.5 (H) 


W-iif^y-H^O (0.2g) 


2.9 


3.2 


(o.ig) 


3.6 


4.2 


o-7x:i|/>'-:^7;>(0.04g) 


1.5 


0.4 
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^13 







LSA 






0.5 




CuS04'5H20(lg) +EDTA(0.234g) 


6.7 


13.1 m) 


CuSO4-5H20(2g) +EDA(0.96g) 


1.7 


3.8 m) 


CuS04- 5H20(2g) + Glycine(0.6g) 


0.8 


10.2 m) 


ZnSO^ (1.3g)+EDA (0.96g) 


1.2 


5.0 (M.i&) 


NiCla (1.0g)4-EDA (0.96g) 


1.6 


4.9 {~yfn\') 


(2g) 


0.6 


17.8 (Jl;!)3(5) 


t/^t-iV (0.2g) 


0.4 


2.5 


tmt-/V (0.2g)+CuSO4-5H2O (0.5g) 


0.7 


3.3 (H) 


(+)-*r*y-H20 (0.2g) 


2.0 


3.4 


9y:^ym (o.ig) 


3.7 


4.6 


o-7j=i/yv?7^:/(0.04g) 


2.1 


0.8 



mmm2 2 ■. ^^^m^o&^m^i^us^ ■ 
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S14 









LSACO 








(%) 




0.04M CUSO4+O.O8M EDA 
0.04M ZnSO^+O.OSM EDA 
0.04M NiClj +0.08M EDA 
lOOOppraky^f;^--/!' 
lOOOppmtmt-yH-O.OlM CuSO^ 




8.5 
8.5 
8.1 
8.2 
8.2 
8.5 
8.1 


15.3 

5.0 

1.0 

1.2 

0.8 

2.2 

0.8 




22.9 



nmm 2 3 : mco^p^m 

15 P®2cmX2cm. JtSO. 25-0. 3) (D:^^m^)^^mmL. Mffi~700mm 

^r^m^iLTt, ^la^, ?K>T-SrlO{i^^S:co-r;i->3^^;f^tcetfes 25'C(c4ol/^ 
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^15 









(%) 


0.04M CUSO4 


m 


4.6 


21.8 


0.04M CUSO4 




4.6 


19.3 


0.04M CUSO4 + O.O4M EDA 




8.5 


27.3 


0.04M CUSO4 + O.O4M EDA 




8.5 


25.9 


0.04M CUSO4 + O.O4M EDA +2% LSA 


m 


8.5 


42.0 


0.04M CUSO4 + O.O4M EDA+2% LSA 




8.5 


85.3 


0.04M CuSO^ + O.lMMEA 


m 


8.5 


55.0 


0.04M CUSO4+O.IM MEA 




8.5 


56.2 


0.04M CuSO^+O.lM MEA+2% LSA 


M 


8.5 


65.1 


0.04M CUSO4+O.IM MEA+2% LSA 




8.5 1 


94.1 



mmm. tniHtt. ^m^. mm^. m^^. isAtt, fet-^^yu^tt, 
^•14. Mffitt. ^7m. jgTKtt, ±iiiom^^. ^-^is^^^^. 
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8. ^mm. mm. mmitm. fctM^u, mm. mm. iisi^j, 
^e7^/u;^^j, titn±<^wmmf)^(bmi-£ti^(}^t£< t him(Dmm^-^tf 

5 
15 

1 2. mmi)K mm^(Dmtiim^tziimtii^^. ^±itmmmm^^tm 

25 
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15. ^^V-7:^y-;umimm^^i-^mmK ^y^^i-ju^^^y^—^^ 

17. JKy7a.y-/V^^t:f^ffi^;t1-5P5^;iS. ^ (Myrotheciun.) 

p H7. 5U±(DT;U:U y (ItfjcMiiS;^: p H^^1-i?3g-Cfe 511 * 



62 



wo 98/24890 



PCT/JP97/03798 



2 2. fia!£^i-2o%j£-r^mmi-^m^<Dmm2 1 isifet^^aKi^foc^to 

2 3. ^*&m^fc«m*!isirLT. mm. mmm. mmm. ^ 
mm. ^mm. m^^M. ^^^}\^7.n. h^\^\t^m^m\t^hm 

ffl2 o:?!fS2 2c^v^-fn75^(::fag^o#awt^D°Dro*!!!a^fe„ 

2 9. ^^iji^ 7Kg?s> T^ys. /^o<>':^, =- h^mni^hmim^m^m 

^ 1 otytfi^|g:*-f S^^^^b-g-i^^ytttSii^^k^i^-cfesft^oggffl 



63 



wo 98/24890 



PCT/JP97/03798 



2 3miSi(D^^^ms:<D^mifm. 

IS^^?tLit^?Lirtt^lr#Ssf*(7)|5IS2 0 75S3 2 

3 4. mmik. ^mi±. mm^. Bsiftt. ism^, 

^IS^^tt. SijnBS±te. MJItt. attSfim*. ISStt, iS^kft, «;k14, m 
Sr^"t^)fS*oiSa2 o;^M3 3 0V>-fn;0^l::|5ifeiO#7LMife„«p(^^S;fy&. 



64 



WO9««4890 PCT/JP97/03798 



65 



wo 98/24890 



PCT/JP97/03798 






1/1 



INTERNATIONAL SEARCH REPORT 



InterDfltional application No. 

PCT/JP97/03798 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. Cl6 C12N9/02 

AcoordiDg to International Patent Qassification (IPQ or to both national dassincation a nd IPC 

B. FIELDS SEARCHED ' ' ' — " 

Minimum documentation searched (dassiricatiou system followed by classiHcatioo symbols) 

Int. Cl^ C12N9/02 



Documenutioo searched other than minimum documenUtion to the extent that such documents are included in the fields 



searched 



Electronic dau base consulted during the international search (name of data base and, where piaciicablc, search terms uacd) 
CAS (STN) , WPI (DERWENT) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 
A 



Citation of document, with indication, where appropriate, of the relevant passages 

Ritter, D. et al. "Polymerization and 
depolyraerization of lignosulf onate by 
Phanerochaete chrysosporium immobilized on 
foam", Journal of Biotechnology (1990), Vol. 13 
pages 229-241 

JP, 7-126377, A (Sumitomo Metal Mining Co., 
LtdJ, 

May 16, 1995 (16. 05. 95) (Family: none) 

JP, 7-126354, A (Sumitomo Metal Mininq Co.. 
Ltd.), 

May 16, 1995 (16. 05. 95) (Family: none) 

wo, 9501426, Al (Novo-Nordisk AS. ) , 
January 12, 1995 (12. 01. 95) 
& EP, 707637, Al & JP, 8-511943, A 

JP, 6-316874, A (Kurabo Industries Ltd.), 
November 15, 1994 (15. 11. 94) (Family: none) 



Relevant to claim No. 



|[x] Further documents are listed in the continuation of Box C. Q See patent family annex. 



1-36 



1-36 



1-36 



1-36 



1-36 



Special categories of cited documeate: 

A*" documeot defining the general state of the art which is sol oooaidered 
to be of particular relevance 

••E " earlier document but published on or after the latenational fding date 
"L" document which may throw doubts on priority dalm(8) or which Is 
atcd to esUblish the publication date of another dtation or other 
special leasoo (as specified) 

document referring lo an oral disclosure, use, exhiUtlon or other 



"P" docnment published prior to the international fUios date but later thaa 
■be priority date claimed 



•T" later document published after the international filing date or priority 
date and not in oooflict with the application but cited lo undeislaod 
the prindple or theory uaderlyiDg the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve ao tnveotlve 
step when the documeal is taken alone 

"Y" document of puticuUr relevance; the claimed invention cannot be 
ooosidered to involve an inventive step when the document is 
oombiaed with oneor more other such documents, such combination 
being obvious to a person skilled in the art 

documeal member of the same patent family 



j Date of the actual completion of the international search 

December 12, 1997 (12. 12. 97) 


Date of mailing of the international search report 1 
December 24, 199 7 (24. 12. 97) 


1 Name and mailing address of the ISA/ 


Authorized officer 1 


j Japanese Patent Office 




1 Facsimile No. 


Telephone No. | 


i^orm FCT/ISA/210 {second sheet) (July 1992) — ^ . — j 



INTERNATIONAL SEARCH REPORT 



Interaatiooal application No. 

PCT/JP97/03798 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



aution of document, with indication, where appropriate, of the reJevant passages 



JP, 6-287516, A (Rengo Co., Ltd.), 

October 11, 1994 (11. 10. 94) (Family: none) 

JP, 5-117591, A (Honshu Kagaku Kogyo K.K.), 
May 14, 1993 (14. 05. 93) (Family: none) 

wo, 8702939, Al (The Mead Corp.), 
May 21, 1987 (21. 05. 87) 
& US, 4647952, A & EP, 245365, Al 
& JP, 63-502079, A 

E(P, 197908, Al (Rune Simonson) , 

October 15, 1986 (15. 10. 86) 

& JP, 61-268729, A & US, 4752509, A 



Relevant to claim No. 



1-36 
1-36 
1-36 

1-36 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



aSSttSIS^ PCT/JP97/03798 



A. ^m<Dmi'6^m<o^m (sis^sf^s ( i p o ) 

Int. CI' C 1 2N 9/0 2 



Int. CI' CI 2N 9/0 2 



CAS (STN) . WPI (DERWENT) 





c. mmt 










A 

A 
A 
A 


Kitten D.et al. Polymerization and depoiymerization of lignosulfonate by 
Hianerochaete chrysosporium immobilized on foam' . Journal of Biotechnology 
(1990). Vol. 13. pages 229-241 

J P. 7 - 1 2 6 3 7 7, A (&St^JSfi£tlj«;ie^tt) 16. 5 ^. 1 9 9 5 ( 1 6 
. 0 5. 9 5) (7rl *)-UL) 

J P, 7 - 1 2 6 3 5 4, A (ttSt^MiSdj^^^tt) 1 6 . 5 fl. 1 9 9 5 ( 1 6 
. 0 5. 9 5 ) <7r ^ 

WO. 9 5 0 1 4 2 6. Al (N 0 V 0 - N 0 R D I S K AS) 12 Ifl 19 
95 (12. 01. 95)&EP, 707637, Al&JP. 8-511943. 
A 


1-36 

1-36 
1-36 
1-36 






TAJ ^fcBC®eD*$:^i«T!ttfx< . -ftWft«**^.T^^ TTj lIBStiiHBX««5fea'«(C'i^lfe$n/tXittr* o T 


12. 12. 9 7 


mf&mm^<D%&B ^ 2-97 


B^m^^fT (I S A/J P) 

ajffl#^ 1 0 0 


HISS^ 03-3581-11011 


. 4 B 8 8 2 7 
3 4 4 8 



«SPCT/I SA/2 1 0 (»2^-v?) ( 1 9 9 2^7^) 





SI»tflISI#^ PCT/J P 9 7 / 0 3 7 9 8 




*i\mj<^m^j ■ .| 

A J P, 6-316874. A (-^M^^mut^^^^ i c T-T-a — .7^^ . 





11. 9 4) (yrl'J-filT ' 

9 0 ^^^^ 

^'^'^^ '^''^'^ Corporation) 21. 
5^. 9 8 7 (2 1. 0 5. 8 7) &US, 4 6 4 7 9 5 2, A&EP, 2 4 5 3 
6 5. Al&JP, 6 3-S 0 2 0 7 9, A 

E P, 1 9 7 9 0 8, A 1 (Ru n e S i ra o n s o n) 1 5. 1 0 19 8 6 
(15. 10. 8 6) &J P. 6 1 - 2 6 8 7 2 9. A&US. 4 7 5 2 5 0 9. A 



1-3 6 
1-3 6 
1-3 6 
1-3 6 

1-3 6 



filSPCT/I SA/2 1 0^ im2^-i?0mS) ( 1 9 9 2^7^) 



